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INSTRUCTIONS TO THE CANDIDATES:

SUKELLEMO -2022

Kenya Certificate of Secondary Education (K.C.S.E.)

Write your name and index number in the spaces provided above

. This paper consists of two sections A and B.

. Answer all questions in section A and B in the spaces provided.
. All working must be clearly shown in the spaces provided.

. Mathematical tables and electronic calculators may be used.

For Examiners’ Use Only

SECTION | QUESTION | MAXIMUM CANDIDATE’S
SCORE SCORE
A 1-12 28
B 13 10
14 08
15 13
16 12
1% 12
TOTAL 80

This paper consists of 10 printed pages. Candidates should check to ascertain that all pages

are printed as indicated and that no questions is missing
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SECTION A (25 MARKS)
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1. The diagram below shows the image formed by a convex mirror. Complete the diagram to show the

position of the object.

Nz

2. Explain why sound cannot be heard from far when one shouts in a forest.

-”Tr’cc dosorb Sound A

3. The chart below shows an arrangement of different parts of the electromagnetic spectrum.,

Radio A Visible ‘Ultra-

violet

Gamma
rays

X-Rays

Name the radiation represented by A.
Migyowaves 4

4. The figure below shows a magnet. Point A and B are in front of the magnet.

On the axes provided, sketch a graph showing how the magnetic field strength changes from A to B.
N
"
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field
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A Distance B

[:h apw Shoudd Nt  foucu
("\CI‘J' o Nkl \‘Cﬂd a>xi>.

(2mks)

(1mk)

(1mk)

(2mks)
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5. (a)Machines at a textile industry experiences electrostatic forces at certain points. Suggest a method that can
be used to reduce these forces. (1mk)

ipu e ‘el Pcﬂs-'vﬁ»{ e macuine ‘J\/LO‘\J.\CL be pm ‘A_
‘e .'uuh’cdelt-‘ ut’\é»— un baoldanced (_umn\) clwfh, cd

(b) A sharp point of a pin is held over a positively charged electroscope. State and explain the observation made
on the electroscope.

: ; D 2mk
/TM ¢ leak C\u\\q[vfbc S . ,4 (2mks)
'/rhe elcchksons fFlows fom tue ijﬁuﬂr_& and ch-:;uwgm

at hae shavp PCW.\\ a/\

6. The figure below shows two conducting wires A and B passing through a horizontal piece of cardboard.

&}rr{f"(/ AUHL /‘;’4’7 l/l

(i) Sketch the resultant magnetic field patterns when the currents of high magnitude are flowing on both wires as
shown. © (Imk)

(i) What is the resulting effect of the field on the wires at the loose ends? (1mk)
Wires grbrack tacu duer, A

(iii} If the current in B were to be reversed. state how resulting would affect the wire conductors. (1mk)

Wive would Yepel rcacl (’ﬂ’b\t"(./\
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7. The figure shows a wave traveling along a medium.

A

Displacement \ \ /\ /
(o]
{crm) ‘g D 6
/ 0 Dx-.mnu. fomi

Determine the speed of the wave if the source produces 480 vibrations per minute. (3mks)
Ncwelcnd"(u = Yoem -— D.qnﬂ Al cvna

Frequericy = 4B8 = gz [ Reading wavdogh = b

Spred -:-,F)\ F‘nd«n«&. ﬁfrf-l_uur\(é :(img)
= 0:4x§ 53'2'»:/; x/\
8. State two things that determines the carrying capacity of an accumulator. (2mks)

TThe surface area of hae Plates
]\lqmber G{f_ Flcd*c.‘:

9. Explain why when the pinhole of a pinhole camera is enlarged, a brighter but very blurred image is seen on
the screen (2mks)

“’\L add i bronadd ‘omd”ln Facss ef tue sesultent imujt olu (e
l gut whrcly  geks mibo tue camerd hyou )m Sle-

¢ ivricL s b\u\ffl begL oveYlc Pi"ena Cr-{‘_ %"ﬂ‘n" IM([j-{ s ﬂ“(*‘l‘}

10. Cavé "htehﬁ‘e op'eP tc’r‘ig""hﬁent%? a heatmge \ent rated 3kW, 240 Volts. (3mks)

PoweY 5 P=VL
T — 2000 /
-L"')%’ = ;.‘LLLU

= ,9\.5;\?,/\

I'l. State two factors affecting resistance of a resistor. (2mks)
Lvnﬂm of fq;ncL&.‘LCl’UY'-/ A
|
(055 Spchonal avea 8 he cohductor . ﬂ’r‘{,l_,{ A
Tem PeY chuxe ./‘

12. Distinguish between an ampolitude znd wavelength qf a wave. (1mk)
A'W‘lpl. tude > ey MaxXimum CLEPCLCvmvﬂl- et q \xu‘h't;lt’
OF fue medam lta, e wave wule wcw.”,.nfd/m %
I—H‘? d.{_’)"‘un(_p - - d
b hween hyge Consecuhve i’av'hc,i("ﬁ

I I?Hafsl’ or cL.‘ﬁt—c(ncw Lebweown hu o success ful Crests
4| Cr houc



SECTION B

13. (a)A lens forms an image four times the size of the object on the screen. The distance between the object
and the screen is 60cm when the image is sharply focused.

(i) State with a reason what type of lens was used. (2‘1?5)
Lm’lﬂ‘& CR&‘Y‘IV'C‘(‘;}{@ lernse Im.(&:)f fovmu 4 is ved s, VI /
A Roncave (dive ‘EJ‘HJ) fvns does not fosr ¥ cesd  TmMaAqes v
(ii) Determine:

(1) The object distance. / (2mks)
l

m= ¥ b
4 = yu U — a2 cm - ak_j A ng\»afl(f-
R
u=V % U+V= LD crmm.
iy = oo ‘/‘
Bu —= &°©
. Bu 4
(II) The image distance. /
V= LU = xia

or = YV = (b(_)-—\'?\-) (rm = Usum

(2mks)
= Usaum, v/l

b) The figure below shows the basic parts of a simple lens camera.

(i) Name the parts labeled A and B. (2mks)
)
At Shubter A
B . ]7, a P\/\‘x D{Cd")’)’) .
' (i) State the function of each of the parts A and B. (2mks)

R(bhwﬂw)- Miows 1-15\4% ko KI;)A.CM e im for o Precoe

: | ]
Peviod et hme wuen e Cameva ¥ M U]-"\’mh‘“"

B (:D'C\ PM‘& L{S‘m)__ CDY\HD'\?" Kl-\af\bka\xsj h&i" uml;un\— c,r \‘5\/\"—
‘ [’ﬂ"\"f‘ L& So !’VU’ Camoryy “/\
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14. The graph below shows the variaticn of p.d (V) across the terminals of a cell and the current drawn from
the cell.

1

VOLTAGE, v (V)

)
Teacher.co.ke

2] 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
CURRENT, | (A}

a) Use the graph to determine:
(1) The electromotive force (e.m.f) IZ of the cell. (1mk)

- : - (a1t & ) VilE
bmp. & = (Cloy ¥ & A0-) Vilks 2. %
' c L . A i ," be }'?Su‘;h{ ¢d ‘_“) b C ’Lt‘ “L‘l ¥

= I 5aveirs; ;JY& £ E: ;i \ere{ v dﬂ( PR VA
(i1) The internal resistance r, of the cell given that E =V + Ir. g’ ; (3mks)
|r\ﬂ"""-“| l??nb“\- .\r‘u(.( o6
Vv = AV —Kyin
= -yl |1-06 /
= (louh =2 l/ w_n.caf ¥
\U""l"’b) ' ¥y =20u 5FIL.

(b) Draw a circuit diagram that may be used tc obtain the values plotted in the graph. (2mks)

i

ST jé/ .

(c) Describe briefly how the circuit vou have drawn may be used to carry out the experiment to obtain the
values in the graph. ‘ (2mks)

a f | ¢ , . 2p 2 VE '} ST
W-\‘h e switetn closvad., eulj wst hae Fheestes L U

A " ' ~ 5 wyrpat 17
kuyyen t i> ab k2 PlsrayTara - ]-*n‘é‘\“‘i-‘«“"\' h’“ CLsarn

: i SN G - h“, oL At
“ﬁ’\:’p:» TEY n)r ,} L.f‘j.}t 5k n’}_ fae Sheedkor and-
’ - e ofF
Current I nebv and  Fecovd- 'rl;u CoxvE ’r)""l" ‘H“}' vel

Pd (VD acress fwe -
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15. (a) State Snell’s law. (1mk)

"r-bkt' saho et e sme l'r'-f-’ Cln"j’i v L‘}f iﬂ{m_il'n(_\_" e Har Sme
o b q”“j“’ et v valhon (s Cenblean i“/(

(b) A coin is placed beneath a transparent block of thickness 10cm and refractive index 1.56. Calculate the

vertical displacement of the coin. F — o, . . (3mks
P= pR\“M pha . Vierhed A':j\ \evcemeh = 1o- E'ul(t}- )

NrpaTen t da .
L5~ 12 {

e 5-5(‘1«;#!«/

(c) The speed of green light in a prism is 1.94 x 10%m/s.
(i) Determine the refractive index of the prism material. (Speed of light in air = 3.0 x 10%m/s).

n = Vrlaculj' ot f.gfflﬂP Y Voeuwm (2mks)
VHD‘—”B- B g, hght  tm m ¢ dant
- B-ox10 ; -rl-:_',bi:}-!;z i//\
) qyxio®
(ii) Determine the critical angle of the prism material. (2mks)
L = F5us
SncC

/
Sin C = 75yl e ,/
C= Yo:30

(d) State two advantages of using optical fibre in communication. (2mks) /

{
~Minmed [’”l"faa, losses due b Fvi‘al mh‘:ncbf 'ﬂ*Hvti—--qu /‘
of deket  can be averked pos second oY unl}y bme-

- Large quanh
~Iks F{L’Nb\t~;% my 2

(e) The refractive indices of water and glass are /> and */; respectively. Find the value 6 in the figure below.

(3mks)
\

3
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16. The figure shows a system of capacitors connected to 100V supply.

—3 =T euF
R
oo | S

a) Determine:
i) The effective capacitance of the circuit. (3mks)

%L,SH to = 12uF.

.L~—;I/],L,:_——- |
R lz & ..

C’:%ZQMF i

ii) The charge through the 6 pF capacitor. (3mks)
Q =GY ‘A
S

—y4x|00O
— L0 MC or U KID#C’-»'/'

iii) The p.d. across the § uF capacitor. / (4mks)
i
7, ', IS ] = rei g _ _ |
[?.d. acnss 6UF cupachr , ‘,%,‘u% — LL.6FV
: S
o~ 6661 = B33V V |

‘7(1 GLCs035 SHF C."iPCt(l'l“\'ﬂ‘;__— |

b) State two factors that affect the capacitance of a parallel plate capacitor. (2mks)
Mica of ovellae. /|
‘ .P'S\'C—\ﬂ(_i:’ be bhuicen FLOLh“B. ( nﬁjl

(\“‘j\’v o dipl\echie beluween L “f\cxhsu/f/
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17. Some plane water waves were produced in a ripple tank. They pass from a region of deep water into a region
of shallow water. The figure shows what the waves look like from above.

Boundary
Waves move this wa; ‘ l
Deep water Shallow water
(a) State what happens at the boundary to:
(i) The frequency of the waves. (1mk)

.F:‘:“c,(Lu\* g La_ " -';k' CA F“F\?Q-""\“ "—L‘ ‘A

(i) The speed of the waves / (1mk)
Speu d ~weduces \

(iii) The wavelength of the waves /: (1mk)

I,\)C\V(‘l\"ﬂa’]‘lq yeduces -

(b) The waves have a speed of 0.12 m/s in the deep water. Wave crests are 0.08m apart in the deep water.
Calculate the frequency of the source lyﬁducing the waves. ) (2mks)

= - i [
y - .M. - D P l'?\ | 3 ﬂ/ﬁ
F 2 ot =, LB =)
0%
(c) State one difference between a stationary wave and a progressive wave. (1mk)
Sta honmg, wavyy pregqresswe wave . / |
- No lLﬂvr:B s b‘:lﬂ::feau"cl Jremt Suace . Energy 13 i‘ﬁ’(—th;}p*adrcl iii.-Y'ﬂ 5TU TU”‘
i . 5 layy - yioves 1 Conhr U5
95, k,’z\f\" foxm docs ndlt C{P"‘{_’Qr to meve - wavt f'uim moevy megj Loa 1%4 ¢

(d) The figure below represents erests of straight waves produced in a ripple tank.
Yem | 2

«

G F E B € B A

Determine the wavelength of the waves, (2mks)

- 1 5em VI
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(¢) In an experiment to observe interference of light waves, a double slit is placed close to the source S of light as
shown in the figure below.

SCresn

o

o

(i) State the function of the double slit. 1mk) i/\

'/lar hoe Bliks S1 and 52 ad as GWerrnl spuvaes ﬁ-f_
Lgnr boaccl drffsactmy. DLt l‘ff"“’ wavr fuat s> incident,

(ii) Describe what is observed on the screen. (2mks) /

\

A’“—.—UY\M’H’L} L:H’!Efl/l" qncl— CLQUI& chrﬂﬂvj Ur e DLSI‘VVldJ'

BK'S‘W’ FSWLan) v Dipf)(“(vrfl a b PGJV{'\‘ Q—?;—
ConskUthvetniefevence and Az f“"‘d{‘yq*
PO"’\\"?" 9‘? Cll“f‘:»hS’L{C_/i’"l\(’i" ’n'ﬁ"‘h”r\"ﬂc“" |

(iii) State what is observed on the screen when the slit separation is reduced. (1mk)

The distome beboren  fhe b frimgge s
INcrerases - ‘/l
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